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Late Fall Transmission of Nematodirus battus (Nematoda: Trichostrongyloidea) in Western Oregon
Lora G. Rickard', Eric P. Hoberg, Gary L. Zimmerman, and Janel! K. Erno, College of Veterinary Medicine, Oregon State University, Corvallis, Oregon 97331. 'To whom correspondence should be addressed Crofton and Thomas, 1951 , have shown a marked seasonality in the pattern of transmission (Thomas and Stevens, 1956, Veterinary Record 68: 471-475; Baxter, 1957 , Veterinary Record 69: 1007 -1009 Thomas, 1959, Parasitology 49: 387-410; Gibson, 1963, Research in Veterinary Science 4: 258-268) . The life cycle normally involves only 1 parasitic generation per year. The infective thirdstage larvae develop over the summer within eggs deposited on pasture (Gibson, 1958, Journal of Comparative Pathology 68: 338-344) . Eggs are sensitized by low temperatures during fall and winter; larval hatching follows in the presence of adequate moisture and proper osmotic conditions as the temperature rises above 10 C ( Thomas and Stevens, 1960, Parasitology 50: 31-49; Christie, 1962, Parasitology 52: 297-313; Parkin, 1976, Parasitology 73: 343-354) . This set of conditions, conducive to hatching, is regularly present only during spring (Parkin, 1976, loco cit.) ; thus, hatching of eggs is concentrated into Eleven lambs (mixed breed; 7-9 mo old) were brought to VMAIL and housed in indoor isolation stalls. Individual fecal samples were taken and counts of eggs per gram (e.p.g.) performed using saturated NaCl flotation. Two animals were then killed and necropsied to confirm the absence of N. battus. The remaining 9 lambs were treated twice, at weekly intervals, with fenbendazole at 5 mg/kg. Posttreatment fecal samples were then examined.
Studies on Nematodirus battus
On 12 November 1985, 1 wk following the second anthelmintic treatment, the 9 lambs were placed on the contaminated pasture. Fecal samples were collected weekly beginning on day 16 and e.p.g. counts performed. Differentiation of eggs ofN. battus from those of other Nematodirus spp. was based on the criteria of Dunn (1978, Veterinary helminthology, 2nd ed., William Heineman Medical Books Ltd., London, 323 p.). On day 36, 3 lambs (Group 1) were removed from pasture, killed, and necropsied. Also on day 36, 3 lambs (Group 2) were transferred back to and maintained in indoor isolation stalls for 3 wk, then killed and necropsied. On day 66, the remaining 3 lambs (Group 3) were removed from pasture, killed, and necropsied.
At necropsy the small intestine was ligated in situ and removed from each animal. The anterior 12 m was separated from the remaining small intestine and the 2 sections processed separately. Each section was opened longitudinally and the mucosal surface stripped and washed. The contents and washings were sieved through a 400-mesh (37.5-,um) screen. For the posterior section, all material retained on the screen was backwashed into containers and fixed in 10% neutral buffered formalin. For the anterior sections, all material retained was placed in 0.8% saline from which live worms were recovered, identified, and frozen for other purposes. After this initial examination, the contents were fixed as before and brought to a known volume from which 2 5% aliquots were saved. Nematodes were later removed from each set of samples for identification. Intensity of infection for each lamb was calculated by adding together the totals from the anterior (live worms recovered plus 1 5% aliquot) and posterior samples for each lamb. For the final 3 tracers, the 5% aliquots from the anterior sections were collected before removal of any live nematodes from the sample and total intensity calculated accordingly.
Meteorological data for the months of October-December 1985 and January 1986 were supplied by the Oregon State University Climatic Research Institute, Corvallis, Oregon. The values for precipitation and temperature were recorded at Hyslop Field Laboratory approximately 12.5 km from the study site.
The weekly mean air temperature and precipitation are illustrated in Figure 1 . Values for temperature were slightly lower than normal for November and December and about average for January. Values for precipitation were about average for November and January, but were approximately half the normal for December. Table I -386) . Therefore, the lambs in the present study must have acquired the infection sometime during the first to second week on pasture (mid to late November), as all lambs were positive by fecal flotation on day 23 (Table I) . Although weather conditions were seasonally mild preceding the study, mean daily temperature was only 2.3 C during the time the lambs acquired their infections (Fig. 1) 
